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DETAILED ACTION 



Response to Amendment 



1. 



In response to the amendment received April 10, 2008: 



a. 



Claims 1-21 are pending; 



b. 



The prior art rejections stand. 



Information Disclosure Statement 



2. The information disclosure statement filed April 10, 2008 has been placed in the 
application file and the information referred to therein has been considered as to the 
merits. The references cited are no less pertinent than the prior art rejections of record, 
but since the prior art rejections of record stand no additional rejections have yet been 
presented based on the newly cited prior art. 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 



3. Claims 1,5-10 and 12-20 are rejected under 35 U.S.C. 102(b) as being 
anticipated WO 02/080299 A1 (WO '299) as evidenced by U.S. Patent No. 7,081,317 
(Fujii). 

Fujii is the English equivalent to WO '299 and is relied upon as an evidentiary 
reference for a further understanding of WO '299. 



Claim Rejections - 35 USC § 102 



States. 
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WO '299 discloses of an apparatus and method of fabricating a fuel activation 
assembly for use in a fuel cell, the fuel cell comprising a first cell compartment for 
containing a first fuel component and a second cell compartment for containing a 
second fuel component, wherein the fuel activation assembly is disposed between the 
first cell compartment and the second cell compartment so as to activate the first fuel 
component for producing protons in the first cell compartment and for channeling the 
protons to the second cell compartment, said method comprising the steps of: providing 
a substantially planar substrate 1 1 in the fuel cell, the substrate having a first surface 
facing the first cell compartment and an opposing second surface facing the second cell 
compartment, the substrate having a plurality of apertures 16 made through the first 
surface and the second surface; and securely attaching a plurality of membrane 
electrode assembly segments 12/13/14 to the substrate over the apertures 16, each 
membrane electrode assembly segment 12/13/14 comprising a proton-exchange 
membrane sandwiched between two activation layers, wherein each membrane 
electrode assembly segment 12/13/14 has a first side and an opposing second side, the 
second side adjacent to the second cell compartment, the first side adjacent to the first 
cell compartment for activating the first fuel component in order to produce the protons 
and for channeling at least part of the protons from the first cell compartment to the 
second cell compartment via the apertures through the membrane electrode assembly 
segments (Figs. 1 , 2 and 5 as applied to claims 1,5,12 and 1 7). The fuel cell array is 
used to power various electronic devices including computers (see col. 1 , II. 5-1 1 as 
further directed to claim 17). 
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The fuel cell further comprising a first electrically conducting terminal operatively 
connected to the first cell compartment; and a second electrically conducting terminal 
operatively connected to the second cell compartment, so as to allow a current load to 
connect to the first and second electrically conducting terminals to use the electrical 
current (as applied to claim 6). 

The substrate is composed of a material selected from the group consisting of 
silicon, glass, ceramic, and plastic which is inherently resistant to diluted methanol 
mixtures (prior art claim 5 as applied to instant claim 7). 

In Embodiment 7, the fuel is an aqueous methanol solution and the oxidant is air 
(see col. 8, II. 50 through col. 9, line 16 of Fujii as applied to claims 7-9). The silicon 
substrate has an inherent level of water and alcohol resistance. 

Each MEA 12/13/14 includes a proton exchange membrane 13 disposed 
between two electrode layers 12 and 14 (see col. 5, II. 10-22 of Fujii and Figs. 1-2 as 
applied to claims 10 and 13). 

Each MEA of adjacent cells are connected in series or parallel via connectors 15 
and the appropriate switching means (See Figs. 2, 5 and 9-10 as well as col. 6, II. 12-22 
and embodiment 9 of Fujii as applied to claim 14) and at least some of the fuel cells are 
electrically connected in series such that the electrode layers of each of said at least 
some of the fuel cells are operatively connected to different ones of first and second 
electrode layers of different fuel cells (See Fig. 10 and Embodiment 10 of Fujii as 
applied to claim 15). The arrangement permits segments connected both in series and 
parallel (Fig. 10 and Embodiment 10 as applied to claim 16). 
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As discussed above, WO '299 is directed to portable electronic devices, including 
portable computers (see col. 1 , II. 5-1 1 ). Portable computers are held to reasonably 
encompass notebook, laptop and table computers with sufficient specificity and thus 
reasonably anticipate claims 18-20. 

Response to Arguments 
4. Applicant's arguments filed April 10, 2008 have been fully considered but they 
are not persuasive. 

Applicant argues that the prior art of WO '299 (Fuji) does not teach that the 
MEAs are securely attached to the apertures. Rather Applicant alleges that the 
sputtering process. 

This argument is not persuasive with respect to claims 5-10 and 12-20 since the 
invention therein is directed to a product-by-process. While the process of WO '299 
may be different, the resultant end product is not and therefore is still held to anticipate 
the product of claims 5-1 0 and 1 2-20. 

"[E]ven though product-by-process claims are limited by and defined by the 
process, determination of patentability is based on the product itself. The patentability of 
a product does not depend on its method of production. If the product in the product-by- 
process claim is the same as or obvious from a product of the prior art, the claim is 
unpatentable even though the prior product was made by a different process." In re 
Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985) (citations omitted). 

"The Patent Office bears a lesser burden of proof in making out a case of 
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prima facie obviousness for product-by-process claims because of their peculiar nature" 
than when a product is claimed in the conventional fashion. In re Fessmann, 489 F.2d 
742, 744, 180 USPQ 324, 326 (CCPA 1974). Once the Examiner provides a rationale 
tending to show that the claimed product appears to be the same or similar to that of the 
prior art, although produced by a different process, the burden shifts to applicant to 
come forward with evidence establishing an unobvious difference between the claimed 
product and the prior art product. In re Marosi, 710 F.2d 798, 802, 218 USPQ 289, 292 
(Fed. Cir. 1983). Ex parte Gray, 10 USPQ2d 1922 (Bd. Pat. App. & Inter. 1989). See 
MPEP section 2113. 

As to method claim 1 , first as seen further in Fig. 4 two assemblies are mated 
together after apertures are formed in the substrate and thus still broadly encompasses 
the claimed limitation of disposing MEAs over apertures formed in a given substrate. 
Furthermore, even if the process of making a single substrate arrays is slightly different 
as alleged, such differences would have additionally been obvious rearrangement of 
process steps which are not held to present a novel contribution to the art. Applicant is 
invited to explain how such a modification represents a clear and novel contribution to 
the art. 

Thus for at least these reasons, the prior art rejection of record stands. 

Claim Rejections - 35 USC § 103 
The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 
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5. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over WO '299 
as evidenced by Fujii, as applied to claim 1 above, in further view of JP 1 1-045729 (JP 
729). 

The teachings of WO '299 as evidenced by Fujii have been discussed above with 
respect to the fuel cell arrangement. 

WO' 299 does not teach of the fuel cells having a heat bonding process for 
sealing the fuel cell. 

JP '792 discloses using hot-melt seals in PEM fuel cells to seal the reactants 
from one another and from external contaminants. 

The motivation for using sealing the fuel cell substrate is that it improves the 
integrity of the seal in the microfuel cell and provides an improved seal barrier between 
the anode and cathode of the fuel cell. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of WO '299 by providing an 
adhesive to the sealing of the fuel cell since it would have improved the integrity of the 
fuel cell seal and provided an improved seal barrier between the anode and cathode of 
the fuel cell. 

Response to Arguments 

6. Applicant's argument with respect to claim 2 has been considered but is not 
persuasive. 

Applicant argues that it is not useful or possible to employ a hot-melt seal to the 
teachings of WO '299 as discussed in JP '792. 
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This argument is not persuasive since Applicant fails to provide any clear and 
convincing explanation as to why such a combination is not useful or possible to WO 
'299. 

The motivation for using sealing the fuel cell substrate is that it improves the 
integrity of the seal in the microfuel cell and provides an improved seal barrier between 
the anode and cathode of the fuel cell. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of WO '299 by providing an 
adhesive to the sealing of the fuel cell since it would have improved the integrity of the 
fuel cell seal and provided an improved seal barrier between the anode and cathode of 
the fuel cell. 

Claim Rejections - 35 USC § 103 

7. Claim 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
WO '299 as evidenced by Fujii, as applied to claim 1 above, in further view of either 
U.S. Patent No. 6,960,403 (Morse) or U.S. Patent Application Publication No. 
2005/0019635 (Arroyo). 

The teachings of WO '299 as evidenced by Fujii have been discussed above with 
respect to the fuel cell arrangement. 

In Embodiment 7, the fuel is an aqueous methanol solution and the oxidant is air 
(see col. 8, II. 50 through col. 9, line 16 of Fujii as applied to claim 4). The silicon 
substrate has an inherent level of water and alcohol resistance. 



Application/Control Number: 10/687,232 Page 9 

Art Unit: 1795 

The difference between claim 3 and WO '299 is that WO '299 does not teach of 
using an adhesive to create a barrier (claim 3). 
As to claim 3: 

Morse discloses sealing a microscale planar fuel cell between adjacent 
substrates (Fig. 2) wherein the sealing is provided to prevent reactant crossover 
between the anode and cathode. The bonding material is provided with an adhesive 
(col. 3, II. 30-32). Arroyo discloses using an adhesive bonding to seal opposing base 
plates in a direct methanol fuel cell (para. [0068], [0097], [0100] and [0101]). 

The motivation for using an adhesive is that it improves the integrity of the seal in 
the microfuel cell and provides an improved seal barrier between the anode and 
cathode of the fuel cell. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of WO '299 by providing an 
adhesive to the sealing of the fuel cell since it would have improved the integrity of the 
fuel cell seal and provided an improved seal barrier between the anode and cathode of 
the fuel cell. 

Response to Arguments 

8. Applicant's argument with respect to claims 3 and 4 has been considered but is 
not persuasive. 

Applicant argues that it is not useful or possible to employ a seal to the teachings 
of WO '299 as discussed in Morse of Arroyo. 



Application/Control Number: 10/687,232 Page 10 

Art Unit: 1795 

This argument is not persuasive since Applicant fails to provide any clear and 
convincing explanation as to why such a combination is not useful or possible to WO 
'299. 

The motivation for using an adhesive is that it improves the integrity of the seal in 
the microfuel cell and provides an improved seal barrier between the anode and 
cathode of the fuel cell. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of WO '299 by providing an 
adhesive to the sealing of the fuel cell since it would have improved the integrity of the 
fuel cell seal and provided an improved seal barrier between the anode and cathode of 
the fuel cell. 

Claim Rejections - 35 USC § 103 

9. Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over WO '299 
as evidenced by Fujii as applied to claims 5 and 10 above and in further view of U.S. 
Patent No. 6,127,058 (Pratt) . 

The teachings of WO '299 have been discussed above with respect to the fuel 
cell arrangement. 

The difference between claim 1 1 and WO '299 is that WO '299 does not teach of 
using diffusion layers over the electrodes. 

According to Pratt: Electrodes of the MEA have several functions. They must: 1) 
diffuse oxygen and hydrogen evenly across the surface, 2) allow water molecules to 
escape (principally a cathode-side issue), 3) hold back a small amount water to keep 
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the membrane wet and efficient (cathode side issue only), 4) catalyze the reactions, 5) 
conduct electrons so they can be collected and routed through an electrical circuit, and 
6) conduct protons a very short distance to the proton exchange membrane. To 
accomplish these disparate needs, MEAs typically consist of several layers of various 
forms of carbon and polymers in addition to the catalyst. Both the water management 
and the electron conduction functions are satisfied with dual role diffusion savers which 
are sandwiched over the catalyst layers. These diffusion layers are usually comprised 
of woven carbon fiber cloth or porous carbon paper. In practice, the d - s m syer can 
be integral to the electrodes, integral to the current collectors, or a separate piece 
sandwiched between the current collector and the electrode. In our preferred 
embodiment, the diffusion layer is incorporated in the electrodes, but it can also be part 
of the current collector or a separate piece. For simplicity, we assume that the diffusion 
layer does not restrict the relative proximity of the current collector and the electrode. 

The motivation for using diffusion layers in the electrodes or adjacent to the 
electrodes in an MEA is that it diffuses oxygen and hydrogen evenly across the surface, 
2) allows water molecules to escape (principally a cathode-side issue), 3) holds back a 
small amount water to keep the membrane wet and efficient (cathode side issue only), 
4) catalyzes the reactions, 5) conducts electrons so they can be collected and routed 
through an electrical circuit, and 6) conducts protons a very short distance to the proton 
exchange membrane. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of WO '299 by employing 
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diffusion layers in the electrodes or adjacent to the electrodes in an MEA since it would 
have diffused oxygen and hydrogen evenly across the surface, 2) allowed water 
molecules to escape (principally a cathode-side issue), 3) held back a small amount 
water to keep the membrane wet and efficient (cathode side issue only), 4) catalyzed 
the reactions, 5) conducted electrons so they can be collected and routed through an 
electrical circuit, and 6) conducted protons a very short distance to the proton exchange 
membrane. 

Response to Arguments 

10. Applicant's argument with respect to claim 1 1 has been considered but is not 
persuasive. 

Applicant argues that it is not useful or possible to employ diffusion layers to the 
teachings of WO '299 as discussed in Pratt. 

This argument is not persuasive since Applicant fails to provide any clear and 
convincing explanation as to why such a combination is not useful or possible to WO 
'299. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of WO '299 by employing 
diffusion layers in the electrodes or adjacent to the electrodes in an MEA since it would 
have diffused oxygen and hydrogen evenly across the surface, 2) allowed water 
molecules to escape (principally a cathode-side issue), 3) held back a small amount 
water to keep the membrane wet and efficient (cathode side issue only), 4) catalyzed 
the reactions, 5) conducted electrons so they can be collected and routed through an 
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electrical circuit, and 6) conducted protons a very short distance to the proton exchange 
membrane. 

Claim Rejections - 35 USC § 103 

1 1 . Claims 18-20 are alternatively rejected under 35 U.S.C. 103(a) as being 
unpatentable over WO '299 as evidenced by Fujii applied to claim 17 above and further 
in view of U.S. Patent No. 7,033,691 (Mardilovich). 

As discussed above, WO '299 is directed to portable electronic devices, including 
portable computers (see col. 1 , II. 5-1 1 ). Portable computers are held to reasonably 
encompass notebook, laptop and table computers with sufficient specificity. 

In the alternative, even if it is argued that WO '299 does not anticipate these 
electronic devices the concept of combining the fuel cell array of WO '299 with the 
specific portable electronic devices of claims 18-21 is not a novel contribution to the art 
and would have been readily apparent to one of ordinary skill in the art. 
Regarding the claimed load: 

The use of direct methanol fuel cells in various portable electronic devices, 
including portable computers and PDAs is a well-known power source for such devices 
as shown by Mardilovich (col. 1, II. 20-40). The motivation for using fuel cells in portable 
computers or PDAs is that it provides the portable electronic device with a lightweight, 
reusable, efficient, and reliable power sources. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of WO '299 by selecting the 
load to be a portable electronic device since it would have provides a portable electronic 
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device having an alternative power source which is light-weight, reusable and more 
efficient than conventional batteries. 

12. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over WO '299 
as evidenced by Fujii applied to claim 1 further in view of U.S. Patent No. 7,033,691 
(Mardilovich). 

As discussed above, WO '299 is directed to portable electronic devices, including 
portable computers (see col. 1 , II. 5-1 1 ). Portable computers are held to reasonably 
encompass notebook, laptop and table computers with sufficient specificity. 

WO '299 does not teach that the portable electronic device is a PDA. 
Regarding the claimed load: 

The use of direct methanol fuel cells in various portable electronic devices, 
including portable computers and PDAs is a well-known power source for such devices 
as shown by Mardilovich (col. 1 , II. 20-40). The motivation for using fuel cells in portable 
computers or PDAs is that it provides the portable electronic device with a light-weight, 
reusable, efficient, and reliable power sources. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of WO '299 by selecting the 
load to be a portable electronic device since it would have provides a portable electronic 
device having an alternative power source which is light-weight, reusable and more 
efficient than conventional batteries.' 

Response to Arguments 
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13. Applicant's arguments with respect to claims 18-21 has been considered but is 
not persuasive for reasons discussed above with respect to claim 17. 

Conclusion 

14. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gregg Cantelmo whose telephone number is 571-272- 
1283. The examiner can normally be reached on Monday to Thursday, 8:30-6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Pat Ryan can be reached on 571-272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Gregg Cantelmo/ 

Primary Examiner, Art Unit 1795 



